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MFTHOD OF PRODUCIN G A PLASTIC MOULDED PART 
INCLUDING AN EXTERNAL COVERING 



The present invention relates to methods of producing plastics moulded part and 
preferably a moulded part having a film covering. 

BACKGROUND OF THE INVENTION 
Moulding, and in particular injection moulding, is used in many applications to mass 
produce plastics components at low unit cost. A characteristic of the conventional 
injection moulding process is that, because only one plastics material is injected into 
the mould, the resultant component has relatively uniform properties throughout. In 
applications where different material properties are required for different areas of a 
component, this can produce difficulties and/ or result in the need for further steps to 
produce a final product. For instance, in many applications it is desirable to change 
the surface characteristics of a plastics component produced by injection moulding 
(to provide hardness, colour, reflectivity etc.). 

One way of changing the surface properties of a part produced by injection 
moulding is to cover (partially or fully) that part with a film. Such a film may add 
abrasion resistance, colour, or reflectivity for instance. 

The addition of a film after the injection moulding process adds cost and complexity 
to the production of plastics moulded parts having a film covering. 

By way of example, it is known to apply thin plastic film to a vehicle external mirror 
housing to provide colour matching to that of the body of the vehicle and to add 
abrasion resistance. Known techniques for such application add complexity to the 
production of mirror housings. 

It is an object of the present invention to provide an improved method of producing 
a plastics moulded part having an external covering. 
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SUMMARY OF THE INVENTION 

According to a first aspect of the invention, a method of moulding a plastic 
component comprises locating a first pre-formed component into a first part.of a 
mould having at least two components that, when closed, form a mould cavity, 
partly closing said mould, injecting molten plastic into said mould cavity on one side 
of said pre-formed component, and closing said mould to force said molten plastic to 
fill said mould cavity and to bond to said one side of said pre-formed component, 
one part of said mould having a cutting edge that engages against and trims said pre- 
formed component around said cutting edge upon closure of said mould 
components. 

Preferably the pre-formed component is a generally concave component which may 
have a thin wall. The section of the peripheral edge of the pre-formed component 
may be curved inwardly towards the centre of the component. The cutting action of 
the mould parts trim the peripheral edge of the pre-formed component adjacent the 
inwardly curved section flush with the plastic which is moulded onto the internal 
surface of the pre-formed component. This enables a component to be moulded that 
has a smooth and uninterrupted surface to the point where the trirnming occurs. 

In the case of a pre-formed component where the peripheral edge curves in towards 
the centre of the part, this will obviously result in an undercut surface which is 
located between the outer edge of the pre-formed component and the edge where the 
trimming of the pre-formed component occurs. In order to ensure that such 
component can be released from the various mould parts, an intermediate or third 
mould part can be located between the first female and second male parts of the 
mould. This intermediate part will have an aperture through which the male 
component locates. Also, it is provided with an undercut recess against which the 
inwardly curved peripheral edge of the pre-formed component locates. Separation of 
the female and intermediate parts will then enable release of the finished moulded 
component. 
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Preferably, the pre-formed component is sufficiently resilient to enable it to be 
located within the cavity formed by both the first and intermediate mould parts. The 
peripheral edge of the pre-formed component extends beyond the undercut recess so 
that it overlies the region against which the cutting edge abuts. Preferably, the 
cutting edge abuts the intermediate mould part close to the end of the undercut 
recess. 

The moulding technique relies on injecting the required amount of molten plastic 
into the mould cavity prior to final closure of the mould parts. Once this occurs, 
sufficient closing pressure is applied to ensure that the molten plastic forms fully into 
the mould cavity as the components close. Just prior to final closure of the mould 
parts, the cutting edge abuts against the pre-formed component. Continued closure 
results in the cutting edge continuing to press into the pre-formed component until 
the cutting edge finally abuts against another surface of an adjacent mould part. This 
results in the pre-formed component being trimmed around the cutting edge. 

In addition to a method of moulding a plastic component, the invention according to 
its first aspect also comprises a mould for moulding the plastic component 
comprising a first part of a mould having a cavity into which a pre-formed 
component is located, a second part of said mould that locates into the cavity of said 
first part and forms a mould cavity between said second part and said pre-formed 
component, and a cutting edge on at least one of said parts of said mould that 
engages against and trims said pre-formed component around said cutting edge 
upon closure of said mould components wherein said mould parts are partly closed 
prior to molten plastic being injected into said mould cavity on one side of said 
preformed component and then fully closed to force said molten plastic to fill said 
mould cavity and to trim said pre-formed component. 

In a further aspect of the invention, a method of moulding a plastic component in a 
mould having at least a male and female mould parts that form a mould cavity when 
said mould is closed, comprises locating a softened film of plastic over the recess of 
the female part of said mould, drawing a vacuum within the recess of said female 
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part of said mould that causes said film of plastic to be vacuum formed onto the 
surface of said female part of said mould, partly closing said mould, injecting molten 
plastic into said mould cavity on one side of said plastic film, and closing said mould 
to force said molten plastic to fill said mould cavity and to bond to said one side of 
said plastic film, one of said mould parts having a cutting edge against which 
another part of said mould locates so that the cutting edge trims said plastic film 
around said cutting edge upon closure of said mould parts. 

Preferably, the method further comprises an intermediate mould part that has 
surfaces defining an aperture through which the male mould part locates and an 
undercut recess that locates adjacent the opening of the female mould part when the 
intermediate mould part is closed against the female mould part. In this case, the 
vacuum forming of the plastic film results in the film abutting against the aperture 
and undercut recess of the intermediate mould part. 

In relation to all aspects of the invention, two halves of the mould may each have a 
cutting edge that engage upon closure of the halves. The cutting edges may act to cut 
a pre-formed or vacuum moulded component by the cutting edges moving past one 
another. 

A still further aspect of the invention may also comprise a mould for moulding a 
plastic component comprising a first part of a mould having a cavity into which a 
pre-formed component is located, 

a second part of said mould that locates into the cavity of said first part and forms a 
mould cavity between said second part and said pre-formed component, and a 
cutting edge on said first and second mould parts that trim said pre-formed 
components around said cutting edges when said cutting edges engage upon closing 
of said first and second mould parts, wherein said mould parts are partly closed 
prior to molten plastic being injected into said mould cavity on one side of said pre- 
formed component and then fully closed to force said molten plastic to fill said 
mould cavity and to trim said pre-formed component. 
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In addition to the moulding process which is used in all of the abovementioned 
aspects of the invention, where a predetermined amount of molten plastic is injected 
into a mould cavity when the mould parts are partially closed, the invention may 
also comprise a method of moulding and mould parts that involve injection of 
molten plastic when the mould parts are fully closed. This would result in the cutting 
edge trimming the pre-formed component or vacuum formed film prior to injection 
of molten plastic into the mould cavity. 

Specific embodiments of the invention will now be described in some further detail 
with reference to and as illustrated in the accompanying figures. These embodiments 
are illustrative, and are not meant to be restrictive of the scope of the invention. 



BRIEF DESCRIPTION OF THE DRAWINGS 
A preferred method according to the invention is illustrated in the accompanying 
representations in which: 

Fig 1 shows a cross-sectional view of a three-part mould suitable for 
producing a moulded component having a thin film covering; 

Figs 2 to 7 show cross-sectional views of the three-part die of Fig 1 in 
progressive positions for producing a moulded component having a thin film 
covering; 

Fig 8 shows a cross-sectional view of a two-part mould for producing a 
moulded component having a thin film covering; 

Fig 9 shows a cross-sectional view of a two part mould for producing a 
moulded component having a thin film covering using a pre-formed component 
inserted into the mould cavity; and 

Fig 10 shows a part-sectional view of a pair of cutting edges. 

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS 
Fig 1 shows a three-part mould comprising a female mould part 15, an intermediate 
mould part 20 and a male mould part 25. A conduit 27 is provided in the male part 
25 to allow molten plastic to be injected into the mould cavity which is formed when 
the male mould 25 is inserted into the female mould part 15. Fig 1 shows a vacuum 
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conduit 17 communicating with a groove 18 which extends around the periphery of 
the cavity within the female mould part 15. The intermediate mould part 20 has a 
groove 22 within which a compressible seal 30 locates. The compressible seal 30 
provides an airtight seal between the intermediate mould part 20 and the female 
mould part 15. This seal and the vacuum conduit 17 enable air to be evacuated from 
the mould cavity. 

In this method of moulding, a thin film 40 is placed against the intermediate mould 
part 20. The thin film 40 is heated to enable it to vacuum form into the female mould 
part 15. This is achieved by evacuating the air within the mould cavity by vacuum 
conduit 17 once the seal 30 is formed between the female mould and intermediate 
mould parts 15 and 20. The vacuum forming of the thin film 40 is shown at Fig 2. The 
peripheral edge of the thin film 40 may be held with respect to the intermediate 
mould part 20 during the vacuum forming process. 

The intermediate mould part 20 comprises an aperture 21 through which the male 
mould part locates. The aperture 21 is formed by a first surface 23 and a second 
surface which comprises an undercut recess 24. The term undercut is used as it 
describes a moulding surface having a larger diameter or undercut in relation to the 
minimum diameter of the aperture 21. In other words, a component formed within 
the cavity defined by the cavity within the female mould part and the undercut 
recess 24 of the intermediate mould part 20 could not be released from the mould 
cavity if the female and intermediate mould parts 15 and 20 are held together 
because of the portion formed on the moulded article by the undercut recess 24. 

The male mould part 25 is provided with a cutting edge 28. In this embodiment, the 
cutting edge 28 extends around the periphery of the male mould part 25. Due to the 
taper of the first surface 23, the cutting edge 28 does not abut against the surface until 
the male mould part 25 is fully engaged with the other mould components 15 and 20. 
The cutting edge 28 abuts against and cuts through the thin film 40 which is 
positioned over the first surface 23 after the vacuum forming process. This has the 
effect of trimming the thin film 40 during the moulding process. 
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Figs 1 to 7 show the operation of the various mould components to produce a plastic 
component 45. The first stage of the process is shown in Fig 1. In this stage, the 
female and intermediate mould parts 15 and 20 are held together. A heated thin film 
40 is located over the aperture 21 and held in place. A vacuum is then applied by a 
vacuum conduit 17 to evacuate air from the mould cavity. This results in the thin film 
40 forming into the mould cavity as shown in Fig 2. 

In the next step (Fig 3) the male mould part 25 is partially inserted into the female 
mould part 15 through the aperture 21. This results in a first mould cavity 35 being 
formed between the thin film 40 and the male mould part 25. 

As shown in Fig 4, a predetermined amount of molten plastic 34 is injected into the 
mould cavity 35 via conduit 27. The amount of molten plastic injected into the first 
mould cavity 35 is sufficient to fill the resultant mould cavity 36 when the mould 
component is fully closed. 

Once the required amount of molten plastic is injected into the first mould cavity 35, 
the male mould part 25 fully closes with respect to the mould parts 15 and 20. This is 
shown in Fig 5. The male mould component 25 is used to compress the molten plastic 
34 into the resultant mould cavity 36. In this process, the molten plastic is bonded 
and formed against the thin film 40. Bonding between the thin film 40 and the molten 
plastic results. 

Just prior to the mould parts being fully closed, the cutting edge 28 abuts against the 
thin film 40 so that further insertion of the male mould part 25 results in the thin film 
40 being cut around the periphery of the cutting edge 28. In this embodiment, the 
trimming of the thin film via the cutting action of cutting edge 28 occurs adjacent to 
the end of the undercut recess 24. This results in the thin film 40 being trimmed at a 
diameter which is smaller than the maximum diameter of the resulting component. 
The resultant mould cavity 36 tapers towards the point at which the thin film 40 is 
trimmed. 
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The ejection of the moulded component 45 is shown in Figs 6 and 7. First, the female 
mould part 15 is moved away from the moulded component 45. The male mould 
part 25 is then moved away from the intermediate mould part 20 whereupon the 
moulded component 45 can be ejected. 

This moulding process enables a thin film covering to be formed on a moulded 
component 45. This covering is achieved within the one set of mould components 
and can result in the film covering peripheral edges of the moulded component 
which curve inwardly. The covering of such undercut surfaces would not be possible 
in a conventional two-part mould. 

The thin film 40 may comprise a laminate having a clear abrasion resistant outer 
layer, a coloured middle layer and an inner layer of material that will readily bond to 
molten plastics. Suitable materials for the inner layer would include ABS and ASA 
plastics. These same plastics could then be used in a molten state to ensure bonding 
with the inner layer of the thin film 40. 

In another embodiment of the invention, the same mould components shown in Figs 
1 to 7 could be used with a pre-formed moulded component. Instead of vacuum 
forming a thin film 40, a pre-formed component using either vacuum forming or 
injection moulding could be inserted into the mould cavity formed between the 
female and intermediate mould parts 15 and 20 shown in Figs 1 and 2. Provided that 
the pre-formed component was sufficiently resilient or thin, then it could be inserted 
through the aperture 21 . This insertion would readily occur even if the pre-formed 
component had a surface which located within the undercut recess 24. The moulding 
process could also occur with a pre-formed component 41 that did not have an 
inwardly curved surface and that therefore did not require either an intermediate 
mould part 20 with an undercut recess 24. This is illustrated in Fig 9. In this 
embodiment, the pre-formed component 41 would still be trimmed upon final 
closure of the mould part as illustrated in Fig 5. 
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In a further embodiment as illustrated in Fig 8 the vacuum forming process could be 
used in a mould that comprised only a female and male mould part 15 and 25. In this 
case, the vacuum conduit 17 would open into the mould cavity of the female mould 
part 15 in order to vacuum form the thin film 40. Again, trimming the thin film 40 
would occur at a point at which the male and female mould parts 15 and 25 are fully 
closed. In this case, the cutting edge 28 will abut against the internal surface of the 
mould cavity of the female mould part 15 and thereby trim the thin film 40. 

In addition to the cutting edge 28 described in the above embodiments, a pair of 
cutting edges 28 may be used on two of the mould parts. As shown in Fig 10, these 
cutting edges 28 may either abut to trim either a pre-formed component or the thin 
film or alternatively may pass one another as shown in Fig 10 so as to produce a 
cutting action for trimming the thin film 40 or pre-formed component 41 . 

While the present invention has been described in terms of preferred methods in 
order to facilitate their understanding of the invention, it should be appreciated that 
various modifications could be made to the embodiments without departing from 
the principles of the invention. Therefore, the invention should be understood to 
include all such modifications within its scope. 
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS: 

1. A method of moulding a plastic component comprising: 

locating a first pre-formed component into a first part of a mould having at 
least two components that, when closed, form a mould cavity, 
partly closing said mould, 

injecting molten plastic into said mould cavity on one side of said pre-formed 
component, and 

closing said mould to force said molten plastic to fill said mould cavity and to 
bond to said one side of said pre-formed component, one part of said mould having a 
cutting edge that engages against and trims said pre-formed component around said 
cutting edge upon closure of said mould components. 

2. A method of moulding according to claim 1 wherein said pre-formed 
component is a generally concave thin walled component with a peripheral edge 
curved inwardly toward the centre of said component, said cutting edge trimming 
said peripheral edge flush with the plastic moulded on the internal surface of said 
pre-formed component. 

3. A method of moulding according to claim 2 wherein said mould comprises a 
first female part, a second male part and an intermediate part that has a surface 
defining: (i) an aperture through which said male part locates and (ii) an undercut 
recess that abuts against said inwardly curved peripheral edge of said pre-formed 
component. 

4. A method of moulding according to claim 3 wherein said cutting edge abuts 
against said surface defining said aperture adjacent said undercut recess. 



5. A mould for moulding a plastic component comprising: 

a first part of a mould having a cavity into which a pre-formed component is 
located, / 
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a second part of said mould that locates into the cavity of said first part and 
forms a mould cavity between said second part and said pre-formed component, and 

a cutting edge on at least one of said parts of said mould that engages against 
and trims said pre-formed component around said cutting edge upon closure of said 
mould components wherein said mould parts are partly closed prior to molten 
plastic being injected into said mould cavity on one side of said pre-formed 
component and then fully closed to force said molten plastic to fill said mould cavity 
and to trim said pre-formed component. 

6. A mould according to claim 5 further comprising a third intermediate mould 
part that locates between said first and second mould parts having a surface that 
defines: (i) an aperture through which said male part locates and (ii) an undercut 
recess that locates adjacent the opening of said first mould part when said 
intermediate mould part is closed against said first mould part. 

7. A mould according to claim 6 wherein said pre-formed component is a 
generally concave thin walled component with a peripheral edge curved inwardly 
toward the centre of said component, said peripheral edge locating within said 
undercut when said intermediate mould part closes against said first mould part and 
said cutting edge trimming said peripheral edge flush with the plastic moulded on 
the internal surface of said pre-formed component. 

8. A mould according to claim 6 wherein said cutting edge abuts against said 
surface defining said aperture adjacent said undercut recess. 

9. A method of moulding a plastic component in a mould having at least a male 
and female mould parts that form a mould cavity when said mould is closed, 
comprising: 

locating a softened film of plastic over the recess of the female part of said 
mould, 
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drawing a vacuum within the recess of said female part of said mould that 
causes said film of plastic to be vacuum formed onto the surface of said female part 
of said mould, 

partly closing said mould, 

injecting molten plastic into said mould cavity on one side of said plastic film, 
and closing said mould to force said molten plastic to fill said mould cavity and to 
bond to said one side of said plastic film, one of said mould parts having a cutting 
edge against which another part of said mould locates so that the cutting edge trims 
said plastic film around said cutting edge upon closure of said mould parts. 

10. A method of moulding according to claim 9 further comprising an 
intermediate mould part that has a surface defining: (i) an aperture through which 
said male mould part locates and (ii) an undercut recess that locates adjacent the 
opening of said female mould part when said intermediate mould part is closed 
against said female mould part. 

11. A method of moulding according to claim 10 wherein said cutting edge abuts 
against said surface defining said aperture adjacent said undercut recess. 

12. A method of moulding a plastic component comprising: 

placing a first pre-formed component into a first half of a two part mould, 
partly closing said two halves of said mould, 

injecting molten plastic into said mould cavity on one side of said pre-formed 
component, and 

closing said two halves of said mould to force said molten plastic to fill 
resulting mould cavity and to bond to said pre-formed component, said two halves 
of said mould each having cutting edges that engage upon closing of said halves to 
trim said pre-formed component to a required size. 

13. A method according to claim 1 wherein said cutting edges act to cut said pre- 
formed component by said cutting edges moving past one another. 
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14. A mould for moulding a plastic component comprising: 

a first part of a mould having a cavity into which a pre-formed component is 
located, 

a second part of said mould that locates into the cavity of said first part and 
forms a mould cavity between said second part and said pre-formed component, and 

a cutting edge on said first and second mould parts that trim said pre-formed 
components around said cutting edges when said cutting edges engage upon closing 
of said first and second mould parts, wherein said mould parts are partly closed 
prior to molten plastic being injected into said mould cavity on one side of said pre- 
formed component and then fully closed to force said molten plastic to fill said 
mould cavity and to trim said pre-formed component. 

15. A mould according to claim 14 wherein said cutting edges act to cut said pre- 
formed component by said cutting edges moving past one another. 

16. A method of moulding a plastic component comprising: 

locating a first pre-formed component into a first part of a mould having at 
least two components that, when closed, form a mould cavity, and 

closing said mould and injecting molten plastic to fill said mould cavity and to 
bond to said one side of said pre-formed component, one part of said mould having a 
cutting edge that engages against and trims said pre-formed component around said 
cutting edge upon closure of said mould components. 

17. A mould for moulding a plastic component comprising: 

a first part of a mould having a cavity into which a pre-formed component is 
located, 

a second part of said mould that locates into the cavity of said first part and 
forms a mould cavity between said second part and said pre-formed component, and 

a cutting edge on at least one of said parts of said mould that engages against 
and trims said pre-formed component aound said cutting edge upon closure of said 
mould components wherein said mould parts are partly closed prior to molten 
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plastic being injected into said mould cavity on one side of said pre-formed 
component. 

18. A method of moulding a plastic component in a mould having at least a male 
and female mould parts that form a mould cavity when said mould is closed, 
comprising: 

locating a softened film of plastic over the recess of the female part of said 
mould, 

drawing a vacuum within the recess of said female part of said mould that 
causes said film of plastic to be vacuum formed onto the surface of said female part 
of said mould, and 

closing said mould and injecting molten plastic to fill said mould cavity and to 
bond to said one side of said plastic film, one of said mould parts having a cutting 
edge against which another part of said mould locates so that the cutting edge trims 
said plastic film around said cutting edge upon closure of said mould parts. 
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(54) Title: METHOD OF PRODUCING A PLASTIC MOULDED PART INCLUDING AN EXTERNAL COVERING 

(57) Abstract 

The present invention is a 
mould and a method of moulding » 
plastic component using the mould 
that enable the manufacturer of a 
moulded component (45) which has 
an external covering The method of 
moulding comprises cither locating 
a pie-formed component (41) into 
a first part of the mould or vacuum 
forming a thin film (40) into a mould 
cavity. A first mould part (15) 
has a mould cavity into which the 
pre-formed component (41) is placed 
or the thin film (40) is vacuumed 
formed into. The method continues 
by partly closing a second part of 
the mould (25) into the first part of 
the mould (1 5) and injecting molten 
plastic (34) onto the surface of the 
pre-formed component (41) or thin 
film (40). The second mould part 
(25) is then folly closed to force 
the molten plastic (34) to fill the 
resultant mould cavity (36). This 
bond* the molten plastic to cither the 
pre-formed component (4 J) or the 
thin film (40) to form the final shape 
of the moulded component (45). Just 

prior to the mould parts (15) and (25) closing, a cutting edge (28) abuts against and cuts either the pre-formed component (41) or \b.t thin 
film (40). This trimming occurs around the periphery of the cutting edge (28>. The moulded component (45) is then ejected by opening or 
the mould parts (15) and (25). This process enables the production of a moulded component (45) with an external o 
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to the examination of this application in accordance with Title 37, Code of Federal 
Regulations, Sec. 1.56(a). 

I hereby claim foreign priority benefits under Title 35, United States Code, Sec.119 of 
the foreign application(s) for patent or inventor's certificate or of any PCT 
International application(s) designating at least one country other than the United 
States of America listed below and have also identified below any foreign 
application(s) for patent or inventor's certificate or any PCT international 
application(s) designating at least one country other than the United States of 
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application(s) of which priority is claimed: 
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I hereby claim the benefit under Title 35 USC 120 of the United States application(s) 
listed below, and insofar as the subject matter of each of the claims of this application 
is not disclosed in the prior United States application in the manner provided in the 
first paragraph of Title 35 USC 112, 1 acknowledge the duty to disclose material 
information as defined in Title 37 CRR 1.56(a) which occurred between the filing date 
of the prior application and the national or PCT International filing date of this 
application: 
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I hereby appoint Philip R Warn, Reg. No^32ZZ5_, and each principal, attorney of 
counsel, associate and employee of Warn, Burgess & Hoffmann, P.C., who is a 
registered Patent Attorney, my attorney with full power of substitution and 
revocation, to prosecute this application and to transact all business in the Patent and 
Trademark Office connected therewith. I request the Patent and Trademark Office to 
direct all correspondence and telephone calls relative to this application to W arn, 
BuEgfissJc Hoffmann , P.C.. P.O. Box 70098 , R ochester Hill s, Michigan.,48307, 
'telephone number (248) 364-4300. ~ ~~ 
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further that these statements were made with the knowledge that willful false 
statements and the like so made are punishable by fine or imprisonment, or both, 
under Section 1001 of Title 18 of the United States Code and that such willful false 
statements may jeopardize the validity of the application or any patent issue 
therefrom. 
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